In IOO consecutive deaths from a coronary care unit, the coronary arteries were examined microscopically in longitudinal sections (serial and semi-serial) so that the entire extramural part of each artery was scrutinized. Occluded coronary arteries were found in 88 cases, the occlusions being due to thrombi in 17, to the contents of soft atheromatous plaques in 22, and to a mixture of soft plaque content and thrombus in 49; thus in 7I cases the coronary occlusions are due basically to the rupture of soft plaques. After deep-freezing, the entire myocardium of each heart was examined naked eye in serial slices (using Nitro-B T) and selected areas microscopically. The findings allowed tentative groupings into single episode, double episode, and progressive lesions according to age structure. Correlation of the coronary and myocardial findings has been attempted.
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The establishment of a coronary care unit in the Royal Infirmary of Edinburgh provided an opportunity to make a detailed study of the hearts of fatal cases with especial reference to the condition of the coronary arteries in relation to the myocardial lesions. The policy of the unit is to admit '(i) any patient under 70 years of age who is suspected of having sustained a myocardial infarction within the preceding 48 hours ("routine admission"); and (2) any patient of any age who has a dangerous arrhythmia' (Lawrie et al., I967) .
Materials and methods
The cases which comprise this series had been admitted to the coronary care unit between I January I968 and 30 June I969. During that time II09 patients were admitted and I32 died: of those, iii (84%) were examined post mortem. After a preliminary survey, ii cases were excluded from the series either because of complications of various kinds (e.g. valvular disease) or because there was no clinical or pathological evidence to suggest recent myocardial ischaemia. With those exceptions, the remaining cases were consecutive and numbered ioo. The decision to close the series was partly a matter of convenience and partly because we intend to look at other cardiac problems by different means.
The majority of the necropsies took place within 24 hours of death. All bodies were placed in a refrigerated mortuary within an hour or so of death and maintained at -40C. until dissection.
Necropsies were performed by the duty patholoReceived 25 February I970. gists, and hearts from all the coronary care unit cases were set aside for examination by one or other of the authors. After weighing the organ, the coronary arteries were dissected from the heart, the right, left anterior, and left circumflex vessels being traced from their orifices as far as possible on the external cardiac surface. The unopened arteries were fixed separately in neutral I0 per cent formal saline for I8 to 24 hours before trimming by removal of adherent fat. With a sharp scalpel, each vessel was cut into pieces about 2 cm. long, beginning peripherally and as far as possible placing the cuts so as to avoid an occlusion. Calcified segments were also left uncut until decalcified.
The arterial segments were embedded in paraffin so that longitudinal sections would expose the whole length of the lumen. Complete serial sections at 5 [± were made from selected blocks where occlusion was seen or believed to have occurred; these amounted to half the cases. In other cases not cut serially, semi-serial sections were taken off at different levels until the whole lumen of the vessel was available for examination. Routine stains were employed and all the sections were scrutinized by the authors separately.
After removal of the coronary arteries, the hearts were placed in a deep-freeze cabinet at -20°C. suspended from glass rods to preserve the shape of the heart. When convenient, the hearts were thawed to a suitable consistency at room temperature, and sliced on a Berkel automatic slicer. Transverse sections from apex to base of the ventricles were taken at approximately 5 mm. thickness, the valves and atria being examined separately. All the sections were scrutinized with care, while every fourth section after washing in running, warm water was incubated in an aqueous solution of Nitro Blue Tetrazolium (Nitro-BT) at 37°C. for 30 minutes (Nachlas and Shnitka, I963) . Experience in this department has shown that ischaemia in cardiac muscle of as short a duration as two hours can be demonstrated by this method. The gross localization, extent, and nature of old and recent coronary and myocardial lesions were charted on diagrammatic proformas.
Tissue was selected from the transverse sections for histological examination. These included in every case two blocks from the area of myocardium supplied by each coronary artery, irrespective of the pattern of its disease, one block being taken from near to the apex and the other from near to the base. A minimum of six myocardial blocks was therefore taken for each case. If, as indicated after the incubation of the heart slices in Nitro-BT, the routine blocks were not sufficiently representative, then further blocks were taken from those areas indicated. Histological sections prepared after paraffin embedding were stained with haematoxylin and eosin.
Results
It was found convenient to classify the findings according to the main lesions in the coronary arteries, and in this way the series fell into four groups -A, B, C, and D (Table i) . Table 2 the groups have been arranged to show the numbers and ages of the cases together with the heart weights for each sex. All the hearts in the series had extensive recent ischaemic damage, and in addition the majority showed evidence of previous ischaemia in the forms of diffuse fibrosis and the scars of healed infarcts. The distinction between these terms is arbitrary. In our connotation, diffuse fibrosis refers to numerous small ischaemic scars sometimes seen naked eye and invariably demonstrable microscopically: healed infarcts have much larger and characteristic scars which are unequivocal. The incidence of these lesions in relation to associated organized occlusions in the coronary arteries is summarized in Table 3 . Table 4 gives the distribution and incidence of occlusions by arteries for each group. apart. In the series reported by Montgomery, the hearts were sliced mechanically after freezing but differed from our present series in having the coronary arteries in situ. Thus, though the method had the initial advantage of providing a rapid means of examining whole hearts, it was not ideal because the extramural coronaries were often cut in oblique or tangential sections. Moreover, to obtain satisfactory slices, the frozen hearts had to be thawed to a critical softness which undoubtedly prevented the satisfactory cutting of coronary arteries in some instances; calcified arterial walls had a similar effect. In retrospect, too, deep-freezing of the whole heart with intact coronaries may have loosened recent thrombi and probably accounted for the large number of non-occlusive thrombi. Accordingly, when the opportunity arose to examine the hearts of the coronary care unit cases, we decided to avoid those potential artefacts by removing the coronary arteries from the hearts before they were frozen.
In this series, the proportion of coronary occlusions (88% of the hearts examined) is relatively high and certainly higher than in the earlier series reported from this department (Branwood and Montgomery, I956; Montgomery, I959) . To some extent the variation is undoubtedly a matter of technique. The practice we adopted of cutting the coronary arteries in 3, 4, and 5 longitudinal blocks, each about 2 cm. long, has given information not obtainable from transverse sections. Further, a high proportion of the occluded segments and those suspected of occlusion were cut in serial sections and every section made available for examination. Arteries not cut serially were cut at numerous levels as required until the complete lumen of the segment was disclosed. Accordingly we are satisfied that every vessel has been examined thoroughly and no occlusion omitted.
Though technique was undoubtedly a major factor in securing so high an incidence of occlusion, it may be that the source of the material is also significant. For instance with the exception of a few patients who died before treatment could be effective, all the hearts came from patients who had received intensive care and treatment. It is not inconceivable that some patients without occlusion survive under those circumstances whereas they formed a substantial proportion of the deaths in former series. Thrombosis occurring as a late event in the illness could be accounted for in that way. Obviously any explanation will remain speculative but it may be recorded that there was a notable absence of old occlusions and signs of former haemorrhage in the coronary arteries of this entire series of cases.
Nature of coronary occlusions Since Leary (I935) described the lesion which he named an atheromatous abscess, most workers in this field have appreciated that the soft plaques are the most dangerous by virtue of their tendency to rupture and induce thrombosis. In 7I of the ioo cases in our series, the infarct was directly attributable to rupture of a soft plaque: in 50 of the 7I, thrombus had formed on the ulcerated plaque, and in 21 cases, the occlusion of the coronary artery was due to the discharged atheromatous contents of the soft plaque without demonstrable thrombus. It (Fig. i) (Fig. 2) (Fig. 3) .
Possibly the most arresting feature is that the soft plaques are often protected from ulceration and rupture by extremely slender s.
barriers (Fig. 4) In addition to the barrier of fibrillary hyaline which separates the soft contents of plaques from the blood in the lumen, one or more similar septa are often seen in the substance of soft plaques. They lie roughly parallel with the surface and divide the plaque into strata. Each of those septa must represent episodes of fibrin formation (mural thrombi) in or upon which lipid is subsequently deposited (Fig. 5) . Constantinides (I966) published an interesting group of 20 consecutive cases of coronary occlusions in which the occluded arterial segments were cut serially in transverse sections. He showed that in every instance the thrombus was anchored at a fissure in a plaque which he believed to be causally related to thrombus formation. The fissures were longitudinal in direction and in the line of the lumen: they varied from slits ioo t± wide to larger cracks iooo ,u wide.
In 7I of the I00 cases in our series, similar breaches of continuity occurred and invariably on the surface of soft plaques, and we regard those as examples of plaque ulceration and rupture.
In a few instances where thrombus had formed on the hard plaques of stenotic arteries, we noted minute indentations in longitudinal sections (Fig. 6) hand, we saw many similar indentations which contained no thrombotic elements. This is a point to which we paid considerable attention, and so far as our series is concerned surface irregularities in hard plaques contributed little to the formation of occlusive thrombi. Our impression is that in coronary arteries with hard plaques, stenosis is the most important thrombotic factor.
As in previous series examined from this department, the incidence of hard and soft plaques seemed haphazard. Sometimes all three coronary arteries in a heart were heavily involved in soft atheroma, and as the sections were followed lengthwise, several potential points of rupture could be identified. In other hearts two, and sometimes only one, of the three vessels were involved in soft atheroma, the others in hard plaques. Constantinides (I965) showed by his experiments in rabbits on lipid diets that injury to the arterial wall was a prerequisite of lipid deposition.
Myocardium Slicing hearts after deepfreezing proved an effective means of identifying myocardial lesions naked eye and microscopically. Collagenous scars and recent infarcts were easily seen and the microscopical structure was sufficiently well preserved to allow an estimate of the age of the lesions. For this purpose we used the time scale introduced by Mallory, White, and Salcedo-Salgar (I939) and essentially confirmed by LodgePatch (195I), which was adequate for the assessment of the relative duration of ischaemic damage.
Nitro-BT was used routinely in the series to identify the recent lesions. It was particularly useful in identifying those lesions which did not show unequivocal signs of ischaemia (less than 24 hours' duration), especially when they were terminal extensions to established lesions. In a further 9 hearts occlusive thrombi alone occurred in the coronary arteries. The majority of these thrombi showed different age components, but we are not able to decide their relation to the myocardial lesions. 
